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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election of claims 1-15 (Group I) in the reply filed on 12/07/2009 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Priority 

2. Receipt is acknowledged of certified foreign priority papers submitted in the PCT 
application no. PCT/JP05/005554, which the instant application seeks priority to. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on 09/29/2006, 
09/29/2008, 03/24/2009 and 04/23/2009 are in compliance with the provisions of 37 
CFR 1 .97. Accordingly, the information disclosure statements are being considered by 
the examiner. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1 -1 5 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Claim 1 is indefinite, because it is unclear how a second modified region is 
between the first modified region closest to a rear face of the substrate and the rear 
face. As recited in claim 1, the second modified region would be situated between the 
first modified region (which is recited to be the closest to the rear face) and the rear 
face; as a result, the first modified region would not be closest region to the rear face. 
For the purposes of advancing the examination, the examiner interprets the claim 1 as 
meaning "forming at least one row of a second modified region along the line to cut at a 
position between the first modified region closest to the front face of the substrate and 
the rear face...". 

Claim 7 is indefinite, because claim 7 recites energy without appropriate unit of 
energy. For the purposes of advancing the examination, the examiner assumes the unit 
of energy to be microJoule (juJ). 

Claim 8 is indefinite, because a distance of the light-converging point does not 
have a reference or a datum to measure the distance from. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Japanese Patent Pub. No. JP 2004-001076 to Naoki (hereinafter "Naoki"). 



Application/Control Number: 10/594,907 Page 4 

Art Unit: 2895 

Regarding claim 1 , Naoki teaches a laser processing method (see Drawing 23) of 
irradiating a substrate 15 (para [0075]) having a front face 6 (para [0052]) formed 
with a laminate part 4 (para [para [0022]) including a plurality of functional devices (para 
[0072] - "...the semiconductor layer laminated for elements exists in many 
cases. ..integrated circuit elements..."; see Drawing 23; see also para [0052].) with laser 
light L ("L" in Drawing 23; para [0022] discloses that "L" stands for laser beam.) while 
locating a light-converging point P (see Drawing 23) within the substrate 15 (para 
[0331]) so as to form a modified region 8 (para [0073] - "cut starting point domain") to 
become a start point for cutting within the substrate 15 along a line to cut (a line that 
overlaps the melting treatment regions 13 in the thickness direction of the substrate 15; 
para [0076] - "...If the crack by the melting treatment area 13 is grown up into the 
thickness direction. ..the wafer 1a can be also separated.) of the substrate 15, 
the method comprising the steps of: 

forming a plurality of rows of first modified regions 13, 13 (para [0075]; Drawing 
23 shows a row 13 closest to the front surface 6 and a "middle" row 13.) along the line 
to cut; and 

forming a least one row of second modified region 13 (para [0075]; Drawing 23 
shows a row 13 farthest from the front surface 6) along the line to cut at a position 
between the first modified region 13 closest to a front face 6 of the substrate 15 and the 
rear face 21 (see Drawing 23), so as to generate a fracture extending along the line to 
cut (para [0076] - "...If the crack by the melting treatment area 13 is grown up into the 
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thickness direction... the wafer 1a can be also separated) from the second modified 13 
region to the rear face 21 . 

Regarding claim 2 , Naoki further teaches the substrate 15 that is a 
semiconductor substrate (para [0052] - "semiconductors (Si)"), and the first and second 
modified regions 13, 13, 13 that include a molten processed region (para [0075] - 
"...melting treatment areas 13 are formed in the thickness direction of the substrate 
15..."). 

Regarding claim 3 , Naoki further teaches the first and second modified regions 
13, 13, 13 that are successively formed one by one from the side farther from the rear 
face 21 while using the rear face 21 as a laser light entrance surface (see Drawing 23). 

Regarding claim 4 , Naoki further teaches the laser light that has an energy of 2 to 
50 jliJ (para [0032] - "Output: 20 microJ/pulse") when forming first modified regions. 

Regarding claim 5 , Fukuyo further teaches the laser light that has an energy of 1 
to 20 juJ (para [0032] - "Output: 20 microJ /pulse") when forming the second modified 
regions. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 6-10, 14, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Naoki. 

Regarding claim 6 , Naoki discloses that the laser beam penetrates not less than 
80% into the silicon substrate 15 (para [0035]). In other words, the energy of a laser 
beam attenuates as it penetrates into the silicon substrate 15. Thus, it would have been 
obvious to one of ordinary skill in the art that it would take more energy to form a 
modified region deeper in the silicon substrate than to form shallower modified regions. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to employ a laser light having a greater energy when forming the first modified 
regions than when forming the second modified regions as taught by Naoki, so as to 
keep the size of the modified regions relatively similar to each other as shown in 
Drawing 23. 

Regarding claim 7 , Naoki neither specifies the energy of the laser light for 
forming the first modified region that is 1 .6 to 3.0 juJ nor the energy of the laser light for 
forming the second modified region that is 1 juJ. 

However, Naoki teaches locally heating a substrate by depositing a laser power 
density between at least 1x10 8 W/cm 2 and 1x10 12 W/cm 2 to form a "melting treatment 
area" (para [0031]). Moreover, a pulse width of the laser is between 1 to 200 
nanoseconds (para [0031]) and a laser light-spot cross-section area is 3.1 4x1 0" 8 cm 2 
(para [0032]). The product of the laser power density, the pulse width and the laser 
light-spot cross-section yields an energy of the laser. 
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The energy of the laser is a result effective variable. In light of Naoki's teaching 
(see rejection of claim 6), it would have been obvious to one of ordinary skill in the art 
that it would take more energy to form the first modified region than the second modified 
region (that is, the first modified region is situated deeper in the substrate than the 
second modified region.), it would have been obvious to one having ordinary skill in the 
art at the time of the invention was made to select the energy of the laser for forming the 
first modified region that is 1 .6 and 3.0 juJ and the energy of the laser for forming the 
second modified region that is 1 juJ, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 8 , Naoki discloses the light-converging point P of the laser light 
L that is located in about halfway in between the substrate in the substrate thickness 
direction. Since Naoki teaches that the substrate 15 can have various thicknesses 
such as 100 microns (para [0033] and [0034]), it would have been obvious to one of 
ordinary skill in the art that the respective portion where the light-converging point of the 
laser light is located when forming neighboring first modified regions 13, 13 have a 
distance of 24 to 70 microns therebetween. 

Regarding claim 9 , Naoki discloses the light-converging point P that is located in 
about halfway in between the substrate in the substrate thickness direction. Since 
Naoki teaches that the substrate 15 can have various thicknesses such as 100 microns 
(para [0033] and [0034]), it would have been obvious to one of ordinary skill in the art 
that the light-converging point P of the laser light L is located at a position distanced by 
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50 micron to 180 micron from the rear face 21 when forming the first modified regions 
13, 13. 

Regarding claim 10 , Naoki discloses the light-converging point P that is located 
in about halfway in between the substrate in the substrate thickness direction. Since 
Naoki teaches that the substrate 15 can have various thicknesses such as 100 microns 
(para [0033] and [0034]), it would have been obvious to one of ordinary skill in the art 
that the light-converging point P of the laser light L is located at a position distanced by 
20 micron to 1 10 micron from the rear face 21 when forming the first modified regions 
13, 13. 

Regarding claim 14 , Naoki discloses the light-converging point P that is located 
in about halfway in between the substrate in the substrate thickness direction. Since 
Naoki teaches that the substrate 15 can have various thicknesses such as 100 microns 
(para [0033] and [0034]), it would have been obvious to one of ordinary skill in the art 
that the light-converging point P of the laser light L is located when forming the second 
modified region 13 closest to the rear face 21 of the substrate 15 is distanced from the 
rear face 21 by 20 micron to 1 10 micron, and a position where the light-converging point 
P of the laser light L is located when forming the second modified region second closest 
to the rear face 21 of the substrate is distance from the rear face by 140 microns or less 
(see Drawing 23). 

Regarding claim 15 , Naoki further teaches the step of cutting the substrate 15 
and the laminate part 4 along the line to cut (para [0076]). 
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7. Claims 11-13 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Naoki and further in view of European Patent Pub. No. EP 1 338 371 A1 to Fukuyo. 

Regarding claim 1 1 , Naoki discloses that the laser beam penetrates not less than 
80% into the silicon substrate 15 (para [0035]). In other words, the energy of a laser 
beam attenuates as it penetrates into the silicon substrate 15. Thus, it would have been 
obvious to one of ordinary skill in the art that it would take more energy to form a 
modified region deeper in the silicon substrate than to form shallower modified regions. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to employ a laser light having a greater energy when forming the first modified 
regions than when forming the second modified region as taught by Naoki, so as to 
keep the size of the modified regions relatively similar to each other as shown in 
Drawing 23. 

Naoki does not explicitly disclose forming a plurality of rows of second modified 
regions. 

However, Fukuyo teaches forming a plurality of rows of modified regions that is 
more than three rows as disclosed in the Drawing 23. 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to modify the method of forming modified regions of Naoki by forming more than 
three rows of the modified regions as taught by Fukuyo, so as to cut a thicker substrate 
and/or to make it easier to generate and extend a crack that reaches both sides of the 
substrate (Naoki, para [0036]). 
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Regarding claim 12 , the modified method of Naoki and Fukuyo does not disclose 
the energy of the laser light for forming the second modified region farthest from the 
rear face of the substrate that is 1 .3 to 3.3 p.J; or the energy of the laser light for forming 
the second modified region closest to the rear face of the substrate that is 1 juJ. 

However, Naoki teaches locally heating a substrate by depositing a laser power 
density between at least 1x10 8 W/cm 2 and 1x10 12 W/cm 2 to form a "melting treatment 
area" (para [0031]). Moreover, a pulse width of the laser is between 1 to 200 
nanoseconds (para [0031]) and a laser light-spot cross-section area is 3.1 4x1 0" 8 cm 2 
(para [0032]). The product of the laser power density, the pulse width and the laser 
light-spot cross-section yields the energy of the laser. 

The energy of the laser is a result effective variable. In light of Naoki's teaching 
(see rejection of claim 6), it would have been obvious to one of ordinary skill in the art 
that it would take more energy to form the second modified region that is farthest from 
the rear face of the substrate than the second modified region that is closest to the rear 
face (that is, the second modified region farthest from the rear face is situated deeper in 
the substrate than the second modified region closest to the rear face.). Furthermore, it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to select the energy of the laser for forming the second modified 
region farthest from the rear face of the substrate that is 1 .3 and 3.3 juJ and the energy 
of the laser for forming the second modified region closest to the rear face of the 
substrate that is 1 juJ, since it has been held that discovering an optimum value of a 
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result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 

Regarding claim 13 , the modified method of Naoki and Fukuyo does not disclose 
the energy of the laser light for forming the first modified region that is 1 .3 to 3.3 |uJ; or 
the energy of the laser light for forming the second modified region closest to the rear 
face of the substrate that is 1 juJ. 

However, Naoki teaches locally heating a substrate by depositing a laser power 
density between at least 1x10 8 W/cm 2 and 1x10 12 W/cm 2 to form a "melting treatment 
area" (para [0031]). Moreover, a pulse width of the laser is between 1 to 200 
nanoseconds (para [0031]) and a laser light-spot cross-section area is 3.1 4x1 0" 8 cm 2 
(para [0032]). The product of the laser power density, the pulse width and the laser 
light-spot cross-section yields the energy of the laser. 

The energy of the laser is a result effective variable. In light of Naoki's teaching 
(see rejection of claim 6), it would have been obvious to one of ordinary skill in the art 
that it would take more energy to form the first modified region than the second modified 
region that is closest to the rear face (that is, the first modified region is situated deeper 
in the substrate than the second modified region closest to the rear face.). Furthermore, 
it would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to select the energy of the laser for forming the first modified region 
that is 1 .3 and 3.3 juJ and the energy of the laser for forming the second modified region 
closest to the rear face of the substrate that is 1 fxJ, since it has been held that 
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discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL JUNG whose telephone number is (571) 270- 
3345. The examiner can normally be reached on Mondays through Fridays from 8:30 
AM to 6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Richards can be reached on (571) 272-1736. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/MICHAEL JUNG/ 
Examiner, Art Unit 2895 
18 December 2009 



/N. Drew Richards/ 

Supervisory Patent Examiner, Art Unit 

2895 



